Analogs of ceramide that inhibit glucocerebroside synthetase in mouse brain.
In a search for potent inhibitors of glucocerebroside biosynthesis, we synthesized aromatic analogs of the enzyme's substrate, ceramide, many of which have not previously been described in the literature. Mouse brain and spleen, rat brain, and human placenta and spleen were all found to be susceptible to inhibition by a variety of compounds, although to differing extents. The most potent inhibitor was 2-decanoylamino-3-morpholino-1-phenylpropanol. The dehydro version of this compound (2-decanoylamino-3-morpholinopropiophenone) was less effective but it produced inactivation of the enzyme, probably by covalent reaction with the enzyme's active site. Examination of the various effects seen leads us to suggest that the active region of the enzyme contains four recognitional sites: an anionic moiety that may bind the glucose in activated form, an oxygen-binding region oriented toward the third carbon atom of ceramide, a narrow region that binds the alkyl chain of the fatty acid moiety, and a less narrow region that binds the hydrocarbon chain of the sphingoid base moiety.